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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1, 3, and 11, are rejected under 35 U.S.C. 102(b) as being anticipated by 
Shimamune et al. (6,126,796). 

Regarding claims 1 , 3, and 1 1 , Shimamune et al. teaches an anion exchange 
membrane [2] separating an anode chamber [3] having an anode [5] disposed on the 
membrane [2] and a cathode chamber [4] having a cathode [6] disposed on a 
membrane [2] forming a membrane-electrode structure (col. 6 lines 52-59, figure 1 and 
2), raw water is supplied to the anode chamber [3] and an aqueous hydrochloric acid 
(chloride electrolyte) is supplied to the cathode chamber [4] and a voltage is applied 
across each electrode to perform electrolysis and highly acid electrolyzed water is 
discharged through a pipe running from the top of the anode (col. 6 lines 60-65 and col. 
7 lines 12-19). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C, 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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4. Claim 2 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimamune et al. (6,126,796) as applied to claim 1 above, and further in view of 
Nawama et al. (JP 2001-259635). 

Shimamune et al. teaches all the limitations of claim 1 mentioned above, but fails 
to disclose an electrolyte being supplied to both sides of the electrolysis chambers. 

Nawama et al. teaches an acidic and alkaline water production apparatus 
(abstract). Nawama et al. teaches an electrolytic solution being poured into both the 
anode [4] and cathode [2] to produce both alkaline and acidic water allowing for a more 
compact design (abstract). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to feed an electrolytic solution to both the anode and cathode 
compartments as done by Nawama et al. in addition to the feed stream of the 
electrolytic solution supplied to the cathode chamber of Shimamune et al. because it 
would allow for production of both alkaline and acidic electrolyzed water allowing for a 
more compact design of the electrolysis device. 

Regarding claims 4, 5, 9, and 10, Shimamune et al. teaches a porous sintered 
titanium substrate that can have a mesh-like structure (conductive electrode) with an 
iridium oxide-based material coating being used as the anode electrode being applied to 
an anion exchange membrane (col. 4 lines 38-39 and col. 5 lines 10-18) but fails to 
disclose using this type of electrode for the cathode side electrode. 

Nawama et al. teaches an acidic and alkaline water production apparatus 
(abstract), while Shimamune et al. teaches only an acidic water being produced on the 
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anode side of the electrolysis cell (figure 1 and example 1). Shimamune et al. teaches 
an anode material comprising a porous sintered titanium substrate with an iridium oxide- 
based material coating is useful if contamination as a result of materials eluted from the 
electrode is undesirable (col. 5 lines 8-18). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to use the porous sintered/mesh-like titanium electrode with an 
iridium oxide-coating as both the cathode and anode of choice in the water electrolysis 
apparatus taught by Shimamune et al. because it would allow for prevention of 
contamination of materials eluted from the electrodes during electrolysis in the produced 
electrolyzed water stream and because Nawama et al. produces a product in both the 
cathode and anode side of the electrolysis cell one of ordinary skill would appropriately 
choose electrode materials to prevent contamination of the product alkaline and acidic 
electrolyzed water streams. 

5. Claims 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Shimamune et al. (6,126,796) and Nawama et al. (JP 2001-259635) as applied to claim 
4 above, and further in view of de Nora et al. (4,146,438) and Kourtakis (6,939,640). 

Regarding claims 6-8, modified Shimamune et al. teaches all the limitations of 
claim 4 above but fails to disclose a titanium compound forming the base electrode 
material and a catalyst dispersed within the base electrode material. 

De Nora et al. teaches a variety of metal oxycompounds including titanium being 
useful as electrodes for electrochemical processes such as electrolysis of aqueous 
chloride solutions (col. 3 lines 48-62 and col. 4 lines 51-55). De Nora et al. further 
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teaches the addition of an electroconductive matrix to the sintered ceramic electrodes 
such as nitrides and carbides of valves metals like titanium is useful for improving 
conductivity (col. 4 lines 7-24). The addition of an electrocatalyst can be made such as 
platinum or iridium (col. 4 lines 24-31) and can be added to the powder mix prior to 
sintering allowing for an enriched electrocatalyst layer on the surface of the electrode 
(col. 4 lines 24-47 and col. 6 lines 53-62). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to disperse powdered titanium nitride and carbide and 
electrocatalysts such as platinum or iridium into a metal oxycompound matrix and sinter 
it to make a porous electrode structure as done by de Nora et al. and use it as the 
electrode taught by Shimamune et al. because it would allow for increased conductivity 
and an enriched electrocatalyst to form on the surface of the electrode while still 
providing for an electrode suitiable for electrolysis of aqueous chloride solutions. 

Regarding claim 6, modified Shimamune et al. teaches all the limitations of 
claims 6 but fails to disclose a binder allowing for the porous material to form integrally 
on the membrane. 

Kourtakis teaches electrode electrocatalysts useful for applying to an ion 
exchange membrane containing platinum mixed with carbide compounds (col. 4 lines 5- 
11 and col. 1 lines 16-31). Kourtakis further teaches the electrocatalyst coating 
composition further comprises a binder and a solvent; where the binder assists by 
helping to secure the electrocatalyst electrode to the ion exchange membrane (col. 7 
lines 48-58 and col. 11 lines 17-35). 
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It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to include a binder as taught by Kourtakis to the metal 
oxycompound, valve metal carbide/nitride, and catalyst mixture taught by modified 
Shimamune et al. because it would allow for the electrode to be formed on an ion 
exchange membrane assisting in securing the electrode paste to the membrane. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: Thompson et al. (6,297,185), Ichikawa et al (6,872,286), Kuroda 
JP (2001-073177), and Sawada (6,855,233). 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeff Yakulis whose telephone number is 571-272-9807. 
The examiner can normally be reached on M-F 9:30 AM-7:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Alexa Neckel can be reached on 571-272-1446. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 



Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



/Harry D. Wilkins, III/ 
Harry D. Wilkins, III 
Primary Examiner 
Art Unit 1795 
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